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321QHWZRUNDWEDFNHQGDQG:01QHWZRUNDW IURQWHQGDV VKRZQ LQ)LJ%DFNHQG LVD WUHHQHWZRUNZKLFK
FRQQHFWV LQWHUQHW VHUYHU WR WKH ZLUHOHVV IURQWHQG ,W FRQVLVWV RI RSWLFDO OLQH WHUPLQDO 2/7 UHPRWH QRGH 51
IHHGHUILEHUGLVWULEXWLRQILEHUDQG2180XOWLSOH218VDUHFRQQHFWHG WRVLQJOH2/7WKURXJKGLVWULEXWLRQILEHUV
51DQGIHHGHUILEHU)URQWHQGKDVPHVKWRSRORJ\LQZKLFKURXWHUVDUHVSUHDGWRSHQHWUDWHQXPHURXVXVHUV,IDQ\
XVHUZDQWVWRDFFHVVLQWHUQHWILUVWWKHGDWDJRWKURXJKDQHDUE\ZLUHOHVVURXWHU5RXWHUVHQGVWKLVGDWDWRLWVSULPDU\
2183ULPDU\218VHQGVGDWDWRDQ2/7YLD51DQGILEHUV)LQDOO\2/7LQMHFWWKLVGDWDLQLQWHUQHWEDFNERQH
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)LJ$UFKLWHFWXUHRI)L:L1HWZRUN

6HYHUDONH\LVVXHVLQ)L:LQHWZRUNDUHFRQVLGHUHGYL]218SODFHPHQWVXUYLYDELOLW\DQGHQHUJ\VDYLQJ218
SODFHPHQWLVUHODWHGWRRSWLPDOSODFHPHQWRI218VLQWKHQHWZRUN6XUYLYDELOLW\PHDQVDELOLW\WRSURYLGHVHUYLFHVWR
XVHUVLQFDVHRIDQ\IDLOXUHRFFXUVLQWKHQHWZRUN7KLVLVVXHLVJHQHUDOO\UHODWHGWRRSWLFDOEDFNHQGVLQFHIURQWHQG
KDV VHOIKHDOLQJ QDWXUH (QHUJ\ VDYLQJ WR HDUQ PRUH FDUERQ FUHGLWV LV DQRWKHU LPSRUWDQW LVVXH IRU DOO W\SHV RI
QHWZRUNV LQFOXGLQJ )L:L QHWZRUN 'XH WR LQFUHDVHG QXPEHU RI EURDGEDQG XVHUV UHVHDUFKHUV DUH SD\LQJ PRUH
DWWHQWLRQ WR GHVLJQ HIILFLHQW HQHUJ\PDQDJHPHQW VFKHPHVZKLFKPD\ VHUYH DOO WKH XVHUVZLWKPLQLPXP QHWZRUN
HQHUJ\)L:LQHWZRUNXVHV218VWRHVWDEOLVKFRPPXQLFDWLRQDPRQJXVHUV0RUHQXPEHURI218VLQWKHQHWZRUN
UHTXLUHVPRUHHQHUJ\ WRZRUN7KHUHIRUH WKHUH LV DQHHG WRGHVLJQ HQHUJ\ HIILFLHQW VFKHPHVZKLFK FDQ VHUYH WKH
SXUSRVHRIFRPPXQLFDWLRQZLWKPLQLPXPHQHUJ\UHTXLUHPHQWE\NHHSLQJIHZHUQXPEHURI218VLQDFWLYHPRGH
7KLVZLOOUHGXFHRYHUDOOHQHUJ\FRQVXPSWLRQRI)L:LQHWZRUNWRPDNHLWJUHHQQHWZRUN
*RQJ et al SURSRVHG DQ KHXULVWLF DOJRULWKP IRU VDYLQJ HQHUJ\ LQ )L:L QHWZRUN QDPHG DV (QHUJ\VDYLQJ
$OJRULWKP EDVHG RQ 6OHHSLQJ /RZORDGHG 281V ($6/2 ,Q WKLV DOJRULWKP DXWKRUV LQWURGXFHG WKUHH PDLQ
IXQFWLRQDOLWLHVIRU218YL]G\QDPLFHQHUJ\DZDUHQHVVVOHHSDZDNHWUDQVIHUULQJDQGWUDIILFUHURXWLQJ,QHQHUJ\
DZDUHQHVVDXWKRUWULHGWRWUDQVIHUPD[LPXPORDGRQDFWLYH218V,QVOHHSDZDNHPHFKDQLVP218SXWLQWRVOHHS
PRGHRULQDZDNHQPRGHEDVHGRQORZHUERXQGDQGXSSHUERXQGRIWUDIILF,QWUDIILFUHURXWLQJWUDIILFIURPVOHHS
218V WR DFWLYH 218V LV WUDQVIHUUHG ,Q DXWKRU SURSRVHG DQ HQHUJ\ VDYLQJ DOJRULWKP FDOOHG:LUHOHVV 2SWLFDO
(QHUJ\6DYLQJV:2(6IRUVDYLQJHQHUJ\LQERWKRSWLFDOEDFNHQGDQGZLUHOHVVIURQWHQG:2(6FRQVLVWRIWZR
LQWHUDFWLYH PRGXOHV (QHUJ\ (IILFLHQW 218 0DQDJHPHQW ((20 DQG (QHUJ\ $ZDUH 7RSRORJ\ &RQILJXUDWLRQ
($7& ,Q((20 ORZORDG218V DUH SXW LQWR VOHHSPRGH ,Q($7& LGOHZLUHOHVV URXWHUV DUH SXW LQWR VWDQGE\
PRGH ,Q DXWKRU SUHVHQWHG DQG FRPSDUHG HQHUJ\ HIILFLHQW SURWRFROV LQ )L:L QHWZRUN$XWKRU DOVR SURSRVHG DQ
HQHUJ\ HIILFLHQW EDQGZLGWK DOORFDWLRQ PHFKDQLVP ZKLFK DGRSWV RSWLFDO EXUVW VZLWFKLQJ 2%6 PHFKDQLVP LQ
/5(321/RQJ5HDFK(WKHUQHW3216LPXODWLRQVKRZVWKDWSURSRVHGZRUNOHDGVWRVLJQLILFDQWHQHUJ\VDYLQJVLQ
)L:L QHWZRUN 7R UHGXFH HQHUJ\ FRQVXPSWLRQ RI )L:L QHWZRUN LQ UHDO WLPH DSSOLFDWLRQ DXWKRU LQ SURSRVHG DQ
(QHUJ\(IILFLHQW(WKHUQHW (((EDVHG)L:LDFFHVVQHWZRUNV7KH\H[WHQG WKH(((SDFNHWFRDOHVFLQJPHWKRGE\
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FRQVLGHULQJ4R6SULRULWLHVDQGWKHVKDUHGQDWXUHRI)L:LQHWZRUNVDQGSURSRVHDJUHHQ4R6GLIIHUHQWLDWHGURXWLQJ
VFKHPHWRHQKDQFH4R6VXSSRUW
,QWKLVSDSHUDQHQHUJ\HIILFLHQWVHJPHQWDWLRQ((6VFKHPHIRU)L:LQHWZRUNKDVEHHQSURSRVHG((6ZRUNVLQ
WZRSKDVHV,QILUVWSKDVHVHWRIVXERUGLQDWHZLUHOHVVURXWHUVIRUHDFK218YLDSUHGHILQHGKRSVLVIRUPHG:HVHOHFW
+HDG218V+218VIURPUHVWRIWKH218VRQWKHEDVLVRIPD[LPXPQXPEHURIZLUHOHVVURXWHUVFRQQHFWHG(DFK
+218PDLQWDLQDWDEOHIRUDOOZLUHOHVVURXWHUVFRQQHFWHGWRRWKHU218VRIWKHQHWZRUN,QWKLVPDQQHUDQHWZRUN
LVGLYLGHGLQWRVHJPHQWVRQWKHEDVLVRI+218V6HFRQGSKDVHRIWKHVFKHPHPDQDJHVHQHUJ\RIWKHQHWZRUN,QWKLV
SKDVHRQO\+218VDUHNHSW LQ DZDNHQPRGHDQG UHVWRI WKH218VDUH VHQW LQWR VOHHSPRGH$V WKH WUDIILF ORDG
LQFUHDVHV LQ WKHQHWZRUN+218VVHDUFKWKRVHZLUHOHVVURXWHUVZKRDUHUHVSRQVLEOHIRURYHUORDGWUDIILF%DVHGRQ
WKLVLQIRUPDWLRQ+218VDZDNHUHODWHG218VWRKDQGOHWKLVRYHUORDGWUDIILF$VVRRQDVRYHUORDGWUDIILFGHFUHDVHV
LQWKHQHWZRUNWKHVHDZDNHQ218VZLOODJDLQEHVHQWWRVOHHSPRGH,QWKLVZD\SURSRVHGVFKHPHQRWRQO\VDYHV
HQHUJ\EXWSURYLGHVPLQLPXP4R6DOVR
6\VWHP0RGHO
7KH )L:L QHWZRUN LVPRGHOHG LQ*V [*V JULG VL]H:LUHOHVV URXWHUV DUH UDQGRPO\ GHSOR\HG LQ WKH QHWZRUN
218VDUHSODFHGLQFHQWHUUHJLRQRIHDFKJULG218VVXSSRUWERWKW\SHRIWUDIILFYL]LQWHUQHWWUDIILFDQGSSWUDIILF
,QWHUQHW WUDIILF RULJLQDWHV IURPXVHU DQGJRHV WR LQWHUQHW EDFNERQH WKURXJKZLUHOHVV URXWHUV218DQG2/7SS
WUDIILFRULJLQDWHVIURPRQHXVHUDQGJRHVWRDQRWKHUXVHUE\HLWKHUWKURXJKSXUHZLUHOHVVSDWKRUE\ZLUHOHVVRSWLFDO
ZLUHOHVV SDWK ,Q SXUHZLUHOHVV SDWK WUDIILF JRHV WKURXJKPXOWLSOHZLUHOHVV URXWHUV IURP VRXUFH WR GHVWLQDWLRQ ,Q
ZLUHOHVVRSWLFDOZLUHOHVVSDWK ILUVW WUDIILFJRHV WR LWV SULPDU\218ZKHUH LW LV LQMHFWHG WR2/72/7VHQGV WKLV
WUDIILFWRDOOWKH218VRIWKHVHJPHQW2QO\SULPDU\218RIGHVWLQDWLRQURXWHUZLOOUHFHLYHLWDQGVHQGLWWRILQDO
GHVWLQDWLRQ(DFKURXWHUFRPPXQLFDWHVWRLWVSULPDU\218YLDSUHGHILQHGKRSVIRULQWHUQHWWUDIILFDQGSSWUDIILF
7KHUHIRUHHDFK218IRUPWKHVHWRIZLUHOHVVURXWHUVDFFRUGLQJWR(T
> @    ihopswirelesspredefinedhopsofnoifWRSET iONU    
218VKDYHHQRXJKFDSDFLW\WRKDQGOHWKHWUDIILFRIPXOWLSOHZLUHOHVVURXWHUV7KHQHWZRUNLVVXSSRVHGWRKDQGOH
YDULDEOHWUDIILF(DFKZLUHOHVVURXWHUJHQHUDWHVWUDIILFEDVHGRQ3RLVVRQGLVWULEXWLRQ7KHWUDIILFRQHDFK218LVWKH
VXPPDWLRQRIWUDIILFRIVXERUGLQDWHZLUHOHVVURXWHUV
3URSRVHG$OJRULWKP
7KLVVHFWLRQSURSRVHVDQDOJRULWKPWRPDNHHQHUJ\HIILFLHQW)L:LQHWZRUN(QHUJ\FRQVXPSWLRQRIDQ\QHWZRUN
GHSHQGVRQ WKHQXPEHURI DZDNHQFRPSRQHQWV LQ WKHQHWZRUN+RZHYHUDOO WKH WLPHQHWZRUNVGRQRWZRUNZLWK
PD[LPXPWUDIILFFRQGLWLRQV6R LIQHWZRUNH[SHULHQFHVOHVV WUDIILFZHOOEHORZWKHPD[LPXPFDSDFLW\ WKHQIHZ
QHWZRUN FRPSRQHQWV FDQ EH NHSW LQ VOHHSPRGH 7KLV RSHUDWLRQ GHILQLWHO\ LQFUHDVHV WKH HQHUJ\ VDYLQJ EXWPD\
UHVXOWV LQ GHJUDGHG 4R6 +HQFH ZH SURSRVH DQ DOJRULWKP ZKLFK NHHSV WKH QHWZRUN LQ HQHUJ\ VDYLQJ PRGH E\
HQVXULQJPLQLPXP4R6 UHTXLUHPHQWV 3URSRVHG DOJRULWKP FDOOHG(QHUJ\(IILFLHQW 6HJPHQWDWLRQ ((6ZRUNV LQ
WZR VWDJHV YL] 6HJPHQWDWLRQ 3KDVH DQG (QHUJ\ 0DQDJHPHQW 3KDVH ,Q 6HJPHQWDWLRQ SKDVH RI WKH DOJRULWKP
VHJPHQWDWLRQ RI WKH QHWZRUN LV GRQH E\ VHOHFWLRQ +218V 7KH VHFRQG SKDVH FDOOHG HQHUJ\ PDQDJHPHQW SKDVH
PDQDJHVHQHUJ\RIWKHQHWZRUNE\VHQGLQJWKH+218VLQDZDNHQPRGHDQGUHVWRIWKH218VLQVOHHSPRGH7KH
+218VPDLQWDLQ D WDEOH RI DVVRFLDWHG218VRI WKH VHJPHQW DQG WKHLUZLUHOHVV URXWHUV$FFRUGLQJ WR WKH WUDIILF
FRQGLWLRQVDQGFDSDFLW\RI+218VRWKHU218VRIWKHVHJPHQWDUHDZDNHQRUVHQWWRWKHVOHHSPRGH
3.1. Segmentation Phase 
7KLVSKDVHFRQVLVWVRIIROORZLQJVWHSV

 218VDUHSODFHGLQFHQWHUUHJLRQRIHDFKJULG
 )RUPWKHVHWRIVXERUGLQDWHZLUHOHVVURXWHUVIRUHDFK218YLDSUHGHILQHGKRSVXVLQJ(T
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 $UUDQJHWKHQXPEHURI218VLQGHVFHQGLQJRUGHULQDWDEOHDFFRUGLQJWRQXPEHURIZLUHOHVVURXWHUV
FRQQHFWHG
 218VZKLFKKDVPD[LPXPQXPEHURIDVVRFLDWHGZLUHOHVVURXWHUVZLOOEHWKHILUVW+218
 &RPSDUHWKHVHWRIZLUHOHVVURXWHUVRI+218WRWKDWRIWKHQH[W218RIWKHWDEOH
,IWKHUHLVXQFRPPRQZLUHOHVVURXWHU
L 6HOHFWWKDW218DVDQRWKHU+218
LL &RPELQLQJ WKH ZLUHOHVV URXWHUV RI HDFK VHOHFWHG +218V DQG LQFOXGH WKLV
LQIRUPDWLRQLQDQDUUD\
LLL $ZLUHOHVVURXWHUFRQQHFWHGWRPXOWLSOH+218VZLOOEHWKHSDUWRIWKDW+218
WKURXJKZKLFKLWFDQFRPPXQLFDWHZLWKPLQLPXPKRSFRXQWV
 5HSHDWVWHSIRUDOOWKHUHPDLQLQJ218V

2Q WKLV EDVLV QHWZRUN LV VHJPHQWHG LQ ZKLFK HDFK VHJPHQW FRQVLVW RI D +218 DQG LWV DVVRFLDWHG ZLUHOHVV
URXWHUV
3.2. Energy Management Phase 
7KLVSKDVHRIWKHDOJRULWKPPDQDJHVHQHUJ\RIWKHQHWZRUNLQWKHIROORZLQJVWHSV
 $ZLUHOHVV URXWHUPD\EH FRQQHFWHG WRPXOWLSOH218V+HQFH WKH+218PDLQWDLQ WKH LQIRUPDWLRQ WKDW
KRZPDQ\218VDUHFRQQHFWHGWRDSDUWLFXODUZLUHOHVVURXWHU
 .HHS+218VLQWRDZDNHQPRGHDQGUHVWDUHLQVOHHSPRGH
 6LQFHHDFKZLUHOHVVURXWHUJHQHUDWHVUDQGRPWUDIILFWKHUHIRUHORDGRQHDFK+218LVGLIIHUHQW
 :KHQWKHWUDIILFRISDUWLFXODU+218LQFUHDVHVEH\RQGLWVFDSDFLW\
L +218ZLOOVHDUFKWKHZLUHOHVVURXWHUJHQHUDWLQJRYHUKHDGWUDIILF
LL 218QHDUHVWWRWKLVZLUHOHVVURXWHUZLOOEHDZDNHQE\+218WRKDQGOHWKHRYHUKHDG
WUDIILF
 ,IWKLV218LVXQDEOHWRKDQGOHRYHUKHDGWUDIILFWKHQH[W218ZLOOEHDZDNHQE\+218
 $VVRRQDVRYHUKHDGWUDIILFEHFRPHV]HURWKH+218ZLOOEULQJWKHVH218VDJDLQLQWRVOHHSPRGH

,QWKLVZD\ZHVDYHWKHHQHUJ\LQ)L:LQHWZRUNDQGPDNHVHQHUJ\HIILFLHQW)L:LQHWZRUN
6LPXODWLRQ6HWWLQJ	5HVXOW
)RUVLPXODWLRQILUVWZHFRQVWUXFW)L:LQHWZRUNLQWRDîJHRJUDSKLFDODUHD7KLVDUHDLVIXUWKHUGLYLGHG
LQWRîJULGVL]HZLUHOHVVURXWHUVVKRZQE\EOXHVWDUVLQ)LJVDQGDUHUDQGRPO\GHSOR\HGLQ)L:LQHWZRUN
218VDUHSODFHGLQFHQWHUUHJLRQRIHDFKJULG:HVHWWUDQVPLVVLRQUDQJHRI218VDQGZLUHOHVVURXWHUVDUHP
:LUHOHVVURXWHUVFRPPXQLFDWHWR218VYLDSUHGHILQHGKRSV
,QLWLDOSODFHPHQWRI)L:LQHWZRUNLVVKRZQLQ)LJ
4.1 Results for Segmentation Phase 
)LUVWZHIRUPWKHVHWRIVXERUGLQDWHZLUHOHVVURXWHUVIRUHDFK218YLDSUHGHILQHGKRSVDFFRUGLQJWR(T7KHVHW
RIZLUHOHVVURXWHUVIRU218VLVVKRZQLQWDEOH
1RZZHDUUDQJHWKH218VLQGHVFHQGLQJRUGHUDFFRUGLQJWRWKHDVVRFLDWHGQXPEHURIZLUHOHVVURXWHUV,WPHDQV
WKDW218FRPHVDWILUVWIURPZKLFKKLJKHVWQXPEHURIZLUHOHVVURXWHUVDUHFRQQHFWHGDQGVRRQ7KHDUUDQJHPHQWRI
218VDUHDVIROORZV
218ĺ218ĺ218ĺ218ĺ218ĺ218ĺ218ĺ218ĺ218ĺ218ĺ218ĺ218ĺ
218ĺ218ĺ218ĺ218ĺ218ĺ218ĺ218ĺ218ĺ218ĺ218ĺ218ĺ218ĺ
218
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6LQFH 218 LV WKH ILUVW HQWU\ LQ WKH VHULHV WKLV 218 ZLOO EH WUHDWHG DV ILUVW +218 RI WKH QHWZRUN 1RZ
DFFRUGLQJWRVWHSRIVHJPHQWDWLRQSKDVHZHVHOHFWRWKHU+218VRIWKHQHWZRUN)URP218VWKH+218VRI
WKHQHWZRUNDUH218218218218DQG218
(DFKVHJPHQWFRQVLVWVRI+218VDQGLWVDVVRFLDWHGZLUHOHVVURXWHUVDUHVKRZQLQ)LJ

)LJ,QLWLDOSODFHPHQWRI)L:LQHWZRUN

7DEOH218VZLWKLWVDVVRFLDWHGZLUHOHVVURXWHUV
61R 2181XPEHU 1XPEHURIZLUHOHVVURXWHUV
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)LJ6HJPHQWDWLRQRI)L:LQHWZRUN
4.2 Results for Energy Management  Phase 
,QWKLVSKDVHILUVWZHSXW+218VLQWRDZDNHQPRGHDQGUHVWDUHLQVOHHSPRGH(YHU\+218PDLQWDLQDWDEOH
ZKLFKLVVKRZQLQ7DEOHIRUDOOZLUHOHVVURXWHUVZKLFKDUHFRQQHFWHGWRRWKHU218VRIWKHQHWZRUN
7DEOH,QIRUPDWLRQRIZLUHOHVVURXWHUFRQQHFWHGWRRWKHU218V
61R :LUHOHVV
5RXWHU
1XPEHURI218V 61R :LUHOHVV
5RXWHU
1XPEHURI218V
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)URPWKLVWDEOH+218JHWWKHLQIRUPDWLRQWKDWDSDUWLFXODUURXWHUFDQFRPPXQLFDWHVWRKRZPDQ\RWKHU218V
RIWKHQHWZRUN)RUH[DPSOHZLUHOHVVURXWHUFDQFRPPXQLFDWHWR218QXPEHUDQG
:H UDQGRPO\ JHQHUDWH WKH WUDIILF RQ HDFK ZLUHOHVV URXWHU (DFK +218 KDQGOH WUDIILF ORDG DFFRUGLQJ WR LWV
FDSDFLW\,IWKHWUDIILFORDGIXUWKHULQFUHDVHVLQWKHQHWZRUNFRUUHVSRQGLQJ+218ZLOOEHXQDEOHWRKDQGOHLWGXHWR
LWV OLPLWHG FDSDFLW\ +HQFH LQ WKLV FDVH ILUVW RI DOO+218 LGHQWLI\ WKRVH URXWHUV IURPZKLFKRYHUORDG WUDIILF LV
JHQHUDWLQJ:LWKWKHKHOSRIWDEOH+218JHWVWKHLQIRUPDWLRQWKDWWKRVHURXWHUVFDQFRPPXQLFDWHWRKRZPDQ\
RWKHU218VRI WKHQHWZRUN+218SXW WKDW218 LQ DZDNHQPRGHZKLFK LV QHDUHVW WR WKRVH URXWHUV ,I DZDNHQ
218LVDOVRXQDEOH WRKDQGOHWKDWFRPSOHWHRYHUORDGWUDIILF WKHQ+218SXWDQRWKHU218LQWRDZDNHQPRGH,Q
WKLVPDQQHUWKHRYHUORDGWUDIILFLVKDQGOHGE\WKHQHWZRUN7KHVH218VZLOOEHLQDZDNHQVWDWHDVORQJDVRYHUORDG
WUDIILF LV H[LVWLQJ LQ WKH QHWZRUN$V VRRQ DV RYHUORDG WUDIILF GHFUHDVHV LQ WKH QHWZRUN+218DJDLQ VHQG WKHVH
DZDNHQ 218V LQWR VOHHS PRGH ,Q WKLV ZD\ ((6 VFKHPH VDYHV HQHUJ\ LQ )L:L QHWZRUN DQG DOVR PDLQWDLQ D
PLQLPXP4R6UHTXLUHPHQW
7RLOOXVWUDWHWKHXWLOLW\RIWKHSURSRVHGVFKHPHZHWDNHDQH[DPSOH6XSSRVH+218IHHOVRYHUKHDGWUDIILFWKHQ
ILUVW LW LGHQWLI\ WKDW URXWHU IURPZKLFKRYHUORDG WUDIILF LV JHQHUDWLQJ ,I VXSSRVH RYHUORDG WUDIILF LV FRPLQJ IURP
ZLUHOHVV URXWHU  WKHQ+218ZLOO UHIHU WDEOH  WR JHW WKH LQIRUPDWLRQ RI RWKHU218V FRQQHFWHGZLWKZLUHOHVV
URXWHU)URPWDEOHLWLVFOHDUWKDW:5LVDOVRFRQQHFWHGZLWK218QXPEHUDQG6LQFH218
QXPEHU  LV QHDUHVW WR:5 WKHUHIRUH218ZLOO EH SXW LQ DZDNHQPRGHE\+2187KLV218ZLOO EH LQ
DZDNHQ PRGH XQWLO WKH WUDIILF RI +218 FRPHV XQGHU WKH FDSDFLW\ RI +218 ,Q WKLV PDQQHU ((6 RQO\ NHHSV
PLQLPXPQXPEHURI218VLQDZDNHQPRGHE\HQVXULQJPLQLPXPTXDOLW\RIVHUYLFHRIWKHQHWZRUN
&RQFOXVLRQ
(QHUJ\ VDYLQJ LQYDULRXV WHFKQRORJLHV DQGDSSOLFDWLRQVDUHJDLQLQJZRUOGZLGHDWWHQWLRQ ,QFUHDVLQJQXPEHURI
EURDGEDQGGHPDQGLVFKDOOHQJLQJUHVHDUFKHUVWRGHVLJQHQHUJ\HIILFLHQWVFKHPHVE\ZKLFKDOOXVHUVFDQEHVHUYHG
,Q WKLV SDSHU ZH SUHVHQWHG VXFK HQHUJ\ HIILFLHQW VHJPHQWDWLRQ VFKHPH ZKLFK PDNHV )L:L QHWZRUN JUHHQ DQG
PDLQWDLQPLQLPXPTXDOLW\RIVHUYLFHUHTXLUHPHQW6LPXODWLRQUHVXOWVDUHHYLGHQWLQVXSSRUWRISURSRVHGZRUN
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